Background: Road traffic injuries (RTIs) are important health problems and increasing knowledge
Introduction
children and young adult aged 5-29 years. 1, 2 More than half of all fatal traffic injuries occur among vulnerable road users including pedestrians and riders, while in high income countries drivers constitute the greatest number of the victims. [1] [2] [3] [4] There have been found more than 260000 deaths and 10 million RTIs among children and youth aged 0-19 years, in 2004. 5, 6 As RTIs are the important cause of death, to teach the skills for crossing streets safely can be one of the important program to prevent these injuries. 7 In Iran, the traffic injuries are the second cause of death after cardiovascular disease. 8 As RTIs are a serious public health issue, their prevention demand coordinated efforts. 2 In Iran, pedestrians are one of the most vulnerable groups to RTIs and their greatest contribution belongs to the children and students in early years of schooling. 9, 10, 11 Children are considered to be the vulnerable group due to their physical, psychological and behavioral features. 12, 13 The continuation of the current trend of increasing fatal traffic injuries among children and lack of suitable preventive measures can be a great risk for social life. The best cost-effective method for reducing traffic injuries is to apply educational and preventive methods. In fact, the people's attitudes, behaviors and lifestyles must be changed through spreading results of related studies. 14, 15 It must be noted that using theory and model, increases the likely effect of health education programs and helps identifying individual and environmental factors influencing behavior. Theories and models play role in designing comprehensive programs and their assessments and help the executive interventions achieve their goals in populations that no experiments have been conducted on them. 15 The Health Belief Model (HBM) tries to explain health behaviors. Therefore, it focuses on attitudes and beliefs, including perceived susceptibility (beliefs about the likelihood of getting a disease or condition); perceived severity (feelings about the seriousness of contracting an illness or of leaving it untreated); perceived benefits (beliefs regarding perceived benefits of the various available actions for reducing the disease threat); perceived barriers (the potential negative aspects of a particular health action); cues to action (strategies to activate "readiness"), and self-efficacy (confidence in one's ability to take action). Besides, this model is used to determine the relationship between individuals' beliefs and their health behaviors. 16 In fact, this model helps knowing the behaviors, identifying the points in which the behavior must be changed towards preventive behavior and facilitating decisionmaking. 16, 17, 18 This study aims to determine beliefs and performances of the students to prevent RTIs and also the related factors using HBM.
Methods

Study design and participants
This research is a cross-sectional study carried out on the fourth and fifth grade students of elementary schools of Hamadan city, west of Iran, during November and December of 2012. As the total number of elementary schools was 143, systematic sampling was used to increase accuracy of selecting schools. (Boys' and girls' schools had been individually identified on the map from north to south. Having chosen the first school, wechose 15 other schools by specified distance). After choosing 5 girls' schools (four public schools and one private school) and 5 boys' schools (4 public schools and one private school), the number of 500 students were chosen from the fourth and fifth grades of these schools. The study procedure and data privacy were explained for the participants and their parents. Then the participants agreed to join the study after their parents' permission letters were received. (response rate was 100%).
Data collection instruments
A questionnaire was used to collect data from students. It consisted of four sections: 1. demographic (sex, school grade, household size, parents' education, having parents with vehicles, commuting and having road traffic injury experience) in 18 questions, 2. performances in 10 multi-choice questions with the score ranged from 0 to 10, 3. knowledge in 13 multi-choice questions with the score ranged from 0 to 13. Getting the highest score showed the greatest knowledge of the students regarding to prevent of RTIs. 4. The constructs of HBM included perceived susceptibility in 4 questions, perceived severity in 5 questions, perceived benefits in 4 questions, perceived barriers in 7 questions, cues to action in 7 questions and self-efficacy in 4 questions, A 3-point Likert scale (completely agreed, agreed to some extent, disagreed) was used approach to scaling the responses of all of the constructs, except for cues to action. The score ranged from 4 to 12. Finally, cues for action had 7 multiple-choice questions about road and pedestrian safety training which students could choose more than one choice. The scores of each construct of the model were calculated out of 100 points for all samples. Then the mean of these scores were calculated for each construct.
It is necessary to mention that the assessment of preventive performance was carried out through selfreport questionnaire. To increase the accuracy of this study, the students' road-crossing behaviors were observed through crossing the simulated street in the schools, using observation checklist with five items which were all about manners of students' road-crossing behavior. The validity of the questionnaire was assessed through getting points of views of health education and safety promotion experts. To assess the reliability, the questionnaire was completed by 30 students and kuderRichardson and Cronbach's alpha coefficient were used. Health education experts were asked to help assessing validity of the questionnaire and Cronbach's alpha was used to measure the reliability of the questionnaire. Cronbach's alpha was calculated to be 0.61, and 0.7 for knowledge and other items, respectively. The questions related to Health Belief Model constructs and their proportion for correct answers/mean (SD) which were scaled by Likert scale, have been shown in Appendix 1 and the observation checklist has been shown in Appendix 2.
Data analysis
Regarding the scores of knowledge, performance and constructs of the model, the score of less than 50 is weak, the score between 50 to 75 is average and the score greater than 75 is desirable. Collected data were analyzed using SPSS 16. For all variables, descriptive statistics were calculated and also to find independent variable, the multiple linear regression with backward elimination method was used for self-reported behavior and also observed behavior, separately. The levels of 0.05 and 0.1 were considered for entry-level and removing variables in the model, respectively.
Results
Out of 500 students participating in this study, half of them were in the fourth grade and the others were in the fifth grade. The mean age of them was 10.51±0.50. 50.6% and 49.4% of them were boys and girls, respectively. The mean of their household size was 4.43±1.106. Table 1 shows the demographic data. The greatest level of fathers' education was more than high school diploma (37.8%) and 37.6% of mothers' education level was lower than high school diploma. About occupation, 41.6% of fathers were privately paid and 75% of mothers were housewives. Most of the students walked to school with their friends (41%). 83.4% of the students' fathers had a type of vehicles.
According to Table 2 , the results of HBM constructs show that the mean scores of knowledge, perceived susceptibility, perceived severity, perceived benefit, perceived barrier and self-efficacy were 64.139, 82.817, 82.453, 89.917, 84.343 and 91.250, respectively. The mean score of the students' self-reported performances about traffic injury prevention was 48.750 and the mean score of their observed road-crossing behavior in the simulated street was 45.000. In this study, the rate of using helmet while riding a bike and motorcycle was 25.8% and 23.6%, respectively, and 53.4% of the students fastened the seatbelt when getting on a motor vehicle. Regarding the cues for action, the students reported that they had been trained about different aspects of traffic instructions mostly by their parents (including red light 41.6%, crossing the street 58.2%, getting on the car 64.4% riding the motorcycle 49.4%, riding the bike 64.4%, sitting on the backseat of the car 64.4%), while the police were the second reported source of traffic information by them. When the students were asked about by whom they would like to be trained, more than half of them (55%) answered they would prefer to learn from their parents. Table 3 shows the final model of multiple linear regressions with backward elimination. In the final model, it was demonstrated that the students' sex, knowledge, perceived susceptibility, self-efficacy, and observed road-crossing behavior in the simulated street predict the students' self-reported injury prevention performance. These variables, all together determine 17.6% of total variation of the self-reported preventive performances.
According to Table 4 , in the final model of multiple linear regressions, the variables of self-reported behavior, knowledge and perceived susceptibility predict the students' observed behavior. These variables all together determine about 9.2% of total variation of the observed road-crossing behavior.
Discussion
In this study, most of the students walked to school with their friends. The most of the students' fathers had vehicles. The average scores of students' knowledge, performances and both self-reported and observed behaviors were not at desirable levels. There was a significant relationship between performance, sex, knowledge, perceived susceptibility, perceived barriers, self-efficacy, and observed road-crossing behavior in the simulated street.
The study on factors related injuries among children, conducted in west of Iran showed a statistically significant correlation between mothers' knowledge and injury severity among children. 19 This finding shows the importance of increasing awareness to help injury prevention among studied population. In Nazari et al.'s study, the average scores of knowledge and students' performance were not at desirable levels and these findings are similar to results of current study. 20 It seems that lack of necessary road and pedestrian safety training and inefficacy of non-systematic education in the community and among students can be one of the main reasons. The results of cues to action showed that the participants had received some instructions about road traffic and pedestrian safety firstly from their parents and then from the police and their teachers, respectively. The results of two studies, one was conducted in the U.S.A by Barton et al. (2004) and another was conducted in Australia, by Axley et al. (2006), showed that most parents instructed their children about crossing the street. Therefore, the behavioral role of parents, the police and teachers must be considered in designing an injury prevention program. 21, 22 In Mehri et al.'s study, in Sabzevar, in Iran, the most important persons who encouraged participants to fasten the seatbelt were family members, the police, friends and colleagues. 23 In current study, 25.8% of the students reported that they wore helmet while riding a motorcycle and 23.6% of them wore helmet while riding a bike. In spite of growing people's knowledge in some cases, the rate of doing the safe behaviors such as wearing helmet is relatively low in the study setting. The reason may be not having positive attitude towards these behaviors and/or not being comfortable when wearing helmet. The results of Hung et al.'s study in Vietnam, Li in China and Bianco in Italy were about investigating barriers of wearing helmet and they focused on the above mentioned points. 24, 25, 26 The results of Orouji et al.'s study in Khomein and Baghianimoghadam et al.'s in Yazd, both in Iran, and were about participants' attitude and injury protective behaviors confirm the findings of this study. 27, 28 In this study, 53.4% of the students reported that they fastened seatbelt while getting on the car. The results of Elvik & Christen's study showed that the obligation to fasten seatbelt increased the rate of fastening seatbelt. Therefore, obligation imposed by the police could be considered as an intervention and increased the use of seatbelt. 29 The results of multiple linear regressions showed that there was a significant relation between injury prevention performances and, sex, knowledge, perceived susceptibility, perceived barriers, self-efficacy and road-crossing behaviors while there was no significant relation between performances and perceived benefits as Mehri et al. also showed in their study. 23 In a study, conducted in Khomein, Iran by Orouji et al. there was a significant relation between performance and perceived susceptibility, barriers, benefits, and cues to action. 27 It is compatible with other studies like Servadei et al.'s in Italy which showed that the perceived benefits and barriers were the most important factors in performance such as using helmet while riding a bike. 30 In our study, performance had a significant relation with knowledge and Dong X et al. study in China confirms this result. 31 In Lawrence et al.'s study in Australia, it is showed that parents' attitude towards road risks had significant relationwith road-crossing behavior while there was no significant relation between performance and knowledge regarding to road risks. 32 Holakui et al. showed that in their study there was no statistically significant relation between pedestrians' performance and their awareness and that is not compatible with this study. 14 Therefore, traffic regulations must be strongly enforced to improve the road traffic injury preventive behaviors. 14 In this study, the average score of road-crossing behaviors in the simulated street was 45. Only 61.2% of the participants walked across that street. 72% of them crossed the street with green light and 39.6% with red light while 59.8% of them stopped with red light. 27.4% of the participants checked their left side and 72% of them checked their right side while starting to cross the street. 3.2% of the participants stopped in the middle of the street and then looked at their right side and 96.2% of them crossed the street without stopping. The results of Khan et al.'s study in Karachi, Pakistan, showed that 60% of participants looked at their left or right side while crossing the street, 47% of them crossed the street without stopping and 77% of them crossed the parts of the street which were not crosswalks. 33 Due to limitation of self-report method, we observed the students' behaviors in a simulated street in the school, using observation checklist. In current study, the final multiple linear regression predict the injury preventive performances, although the prediction power of the dependent variables by independent variables was poor and was about 18%. It should be noted that the main aim of this study was not prediction. Instead, it was to determine the factors related to injury preventive behaviors among students, which can be for designing any effective program.
Mothers' occupation
Generally, this study showed that students' performances, regarding to prevent RTIs in this study setting was undesirable. For designing and implementing an educational program, we can collaborate with parents, the police and teachers. For appropriate educational programs, it is necessary to ascertain the individuals' position and educational needs in relation to knowledge, attitude and performance. To design any educational programs, it is also necessary to have information about vulnerable groups of people. The longitudinal study and intervention programs can be applied for all of social groups to promote safety and prevent injuries among them.
Conclusion
The results of this study show that the scores of knowledge and injury prevention performances are not at desirable levels among studied students. Also, the results of multiple linear regressions show that there is a significant relation between injury prevention performances and sex, knowledge, perceived susceptibility, perceived barriers, self-efficacy and the road-crossing behaviors among students. Regarding the undesirable level of knowledge and low level of injury prevention performances among studied students, it is necessary to provide appropriate traffic safety programs for them while parents, the police and teachers must be involved in those programs. HBM constructs focus mostly on individual beliefs and they can only predict a small variation of road traffic injury prevention behaviors among studied population. Therefore this study confirms that in an interventional program, educating individuals must be focused on improving individuals' skills in addition to their knowledge and attitude and also must be combined with other related interventional components including environmental and vehicle related factors in order to have a more efficient program. 
